Claims 


What is claimed is: 

5 >< A m«hodofexpa„di„g a population ofceUs.U.emeU>od comprising steps of: 
providing a. least one cell with less than wild type p21 activity; and 
expanding the cell population. 

2. The method of claim 1, wherein the step of providing comprises: 

1 0 providing a cell; and 

disrupting p21 gene. 

I 3. -n.e method of claim 1, wherein the step of providing comprises: 

xi providing a cell; and 

contacting the cell with an agent, wherein the agent inhibits p21 activity. 
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-, y A mefltod of expanding a population of cells, the metiiod comprising the steps of 
5 ^ providing at least one cell with less ti^an wild type p27 activity and less than w,ld 

?! type p21 activity; and 

IgQ expanding the cell population. 

5. The method of claim 4, wherein the step of providing comprises: 

providing a cell; and 
disrupting p27 and p21 genes. 

6. The method of claim 4, wherein the step of providing comprises: 

providing a cell; and 

contacting the cell with an agent, wherein the agent inhibits p27 and p2 1 actmty. 

30 7 Themethodof claim l,whereinthecellisastem cell. 
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8. The method of claim 1 , wherein the cell is a hematopoietic stem cell. 

9. The method of claim 1, wherein the cell is a hematopoietic progenitor cell. 

10. The method of claim 1 , wherein the cell is an erythropoietic cell. 

11. The method of claim 1, wherein the cell is a granulopoietic cell. 

12. The method of claim 1 , wherein the cell is a thrombopoietic cell. 

13. The method of claim 1 , wherein the cell is a neural cell. 

14. The method of claim 1, wherein the cell is selected from the group consisting of renal 
cell, gastrointestinal cell, hepatic cell, skin cell, lung cell, muscle cell, and cardiac muscle cell. 

15. The method of claim 1, wherein the cell is an adult-derived stem cell. 


16. The method of claim 1, wherein the cell is an embiyonica^^^ cell. 

17. The method of claim 1, wherein the cell is a pluripotent stem cell. 

18. The method of claim 1, wherein the cell is a muhi-potential stem cell. 


.r7 


25 19 The method of claim 1, wherein the cell is a fetal celLy ^ 

^ 

20. The method of claim 1 , wherein the cell is an embryonic^l. 


21. The method of claim 1 , wherein the cell is a mesenchymal cell. 
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22. The method of claim 3, wherein the agent is a protein. 

23. The method of claim 3, wherein the agent is a peptide. 

5 24. The method of claim 3, wherein the agent is a polynucleotide. 

25. The method of claim 3, wherein the agent is a chemical compound. 

26. The method of claim 3, wherein the agent is an antibody or fragment thereof. 

10 

27. The method of claim 3, wherein the agent is an antisense agent. 

m 28. The method of claim 3, wherein the agent is a triple helix forming agent. 
:!i 5 29. The method of claim 3, wherein the agent is an aptamer. 

- 

'•i 

h ^ A cell with less than wild type p21 activity^ 

% X: A cell with at least one copy of the p21 gene disrupted. 
1=20 

^ A cell with both copies of the p21 gene disrupted. 

^ A cell with less than wild type p27 activity. 

25 34:^ A cell with at least one copy of the p27 gene disrupted. 

3^ A cell with at least one copy of the p27 gene and.p21 gene disrupted. 
36. The cell of claim 30, wherein the cell is a stem^cell. 
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37. The cell of claim 30, wherein the cell is a progenitor cell. 
A stem cell with increased cyclin activity. 
5 ^ A progenitor cell with increased cyclin activity. 

^ A stem cell with increased cyclin-dependent kinase activity. 
^ A progenitor cell with increased cyclin-dependent kinase activity. 
42. A pharmaceutical composition comprising a therapeutically effective amount of cells of 

est 

claim 30. 

II 43. A pharmaceutical composition comprising a therapeutically effective amount of stem 

:ti5 cells of claim 36. 
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h 44. A pharmaceutical composition comprising a therapeutically effective amount of 
progenitor cells of claim 37. 

=11 

lio 45. A pharmaceutical composition comprising a therapeutically effective amount of cells of 
claim 30, and a pharmaceutically acceptable excipient. 

^ A non-human transgenic animal wherein at least one copy of the p21 gene is altered. 

25 ^ A non-human transgenic animal wherein both copies of the p21 gene are altered. 

^ A non-human transgenic animal wherein at least one copy of the p27 gene is altered in 
the hematopoietic cell line. 
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hematopoietic cell line. 

y A „„„.hu.a„U^genicani»a.«he«i.aUeas,o„ecopyof,hep27,e„eisa,»eda„d 

at least one copy of p21 gene is altered. 

• , u «;«Knth conies ofp27 gene and both copies of p21 
A non-human transgenic animal wherein both copies otp/ g 

gene are altered. 

• or,;m5,l of claim 46 wherein the animal is a mouse. 

52. The non-human transgemc ammal ot claim 

53. The non-human transgenic animal of claim 46 wherein fte animal is a rat. 
5^ A ttansgenic plan, with a. leas, one copy of ,he p21 gene altered. 
^. A transgemc plan, with both copies of .he p21 gene aUered. 

W ig- A mettrod of gene fterapy,. he me.hod comprisings.eps of 

I p,„vidmg a. leas, one cell Witt, less ftan wild W=p21acuv>W and 

altering genome of said cell. 

^ A method of gene therapy, the method comprising the steps of: 

providingatleastonecellwithlessthanwildtypep27activity;and 

altering genome of said cell. 

58- Amett,odofgenetoapy.tt,emett,odcomprisingU,es,epsof: 

providing a, leas, one cell witt, less *an wild ^e p27 ac.,v..y and p21 ae.,v„y, 
altering genome of said cell. 
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the additional step of delivering the cell 


10 


59. The method of claim 56, the method compnsmg 
to an animal. 

60. The method of claim 56, wherein the cell is a stem cell. 

61. Tl^e method of claim 56, wherein the cell is a progenitor cell. 

62. The method of claim 56, wherein the cell is a hematopoietic stem cell. 

63. The method of claim 56, wherein the cell is a hematopoietic progenitor cell. 

6X A method of gene therapy, the method comprising steps of: 

(! providing at least one cell with less than wild type p27 activity; 

altering the genome of the cell; and 
Is ^ansplantingtatoanindividualatherapeuticaUyeffectiveamounto^^ 

f wherein U,e percentage of transplanted altered cells is less man 10/. of 

L, total cells transplanted. 

ii ^ A method of gene therapy, the method comprising steps of: 
ilo providing at least one cell with less than wild type p21 activity; 

altering the genome ofthe cell; and 

transplanting into an individual a therapeutically effective amount of cells 
whereinthepercentageoftransplantedalteredcellsislessthanlOo/ooftotaU^^^^ 

25 6/' A method of gene therapy, the method comprising steps of: 

^' p^ovidingatleastonecell withlessthanwildtypep21 and p27 activity; 

altering the genome of the cell; and 

transplanting into an individual a therapeutically effective amour,, of cells 
whereinthepercen.ageoftransplantedalteredce,,sislessthan.(./.oftotalceUstransplM,t^^^ 
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67. The method of claim 64, wherein the percentage of transplanted altered cells is less than 
25% of total cells transplanted. 

68. The method of claim 64, wherein the percentage of transplanted altered cells is less than 
; 50% of total cells transplanted. 

69. The method of claim 64, wherein the percentage of transplanted altered cells is less than 
5% of total cells transplanted. 

D 70. The method of claim 64, wherein number of cells transplanted is sufficient to allow the 
altered cells to expand in vivo and compete out wild type cells in the individual. 

71 . The method of claim 64, wherein number of cells transplanted is sufficient to allow the 
altered cells to expand in vivo and account for at least 50% of the individual's cells of the 

5 transplanted type. 

72. The method of claim 64, wherein number of cells transplanted is sufficient to allow 
altered cells to expand in vivo and account for at least 75% of the individual's cells of the 
transplanted type. 

20 

73. The method of claim 64, wherein number of cells transplanted is sufficient to allow 
altered cells to expand in vivo and account for at least 90% of the individual's cells of the 
transplanted type. 

25 ^ A method oftissue regeneration, the method comprising steps of: 

providing at least one cell with less than wild type p21 activity; and 
administering the cell to an individual in need of tissue regeneration. 
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